Effects of intrathecal and intracerebroventricular administration of luteolin in a rat neuropathic pain model.
Luteolin, a major component of flavones, is known to have various physiological properties. Although luteolin reportedly has an antinociceptive effect on acute and inflammatory pain, little is known about its effect on neuropathic pain. The aim of the present study was to determine whether luteolin could ameliorate hyperalgesia in the central nervous system using a neuropathic pain model. Chronic constriction injury to the sciatic nerve was induced in male Sprague-Dawley rats. Luteolin (0.1-1.5 mg) was administered intrathecally or intracerebroventricularly to examine the central effects on mechanical, thermal, and cold hyperalgesia using the electronic von Frey test, plantar test, and cold plate test, respectively. A rotarod test was also performed to assess motor function in normal rats. Spinally applied luteolin dose-dependently attenuated mechanical and cold hyperalgesia, but it had no effect on thermal hyperalgesia. At the highest dose, luteolin affected motor performance. The spinal action of luteolin on mechanical hyperalgesia was inhibited by intrathecal pretreatment with the γ-aminobutyric acidA (GABAA) receptor antagonist bicuculline and μ-opioid receptor antagonist naloxone, but not by intrathecal pretreatment with either the benzodiazepine receptor antagonist flumazenil or glycine receptor antagonist strychnine. Supraspinal application of luteolin had no antihyperalgesic effects in any test. These findings suggest that luteolin ameliorates mechanical and cold hyperalgesia at least in part by activating GABAA receptors in a flumazenil-insensitive manner and μ-opioid receptors in the spinal cord, but that the supraspinal regions are unlikely to contribute to the antihyperalgesic action of luteolin. Luteolin could be a candidate therapeutic agent for neuropathic pain.